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LIST OF ACRONYMS AND ABBREVIATIONS

µg/kg microgram(s) per kilogram
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TtNUS Tetra Tech NUS, Inc.

UCL upper confidence limit

USAF United States Air Force
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1.0  INTRODUCTION

1.1 SCOPE AND PURPOSE

This Excavation and Confirmation Sampling Report for Naval Construction Battalion Center (NCBC)

Gulfport, Former Herbicide Orange Study Area (Site 8), has been prepared by Tetra Tech NUS, Inc.

(TtNUS) for the Southern Division Naval Facilities Engineering Command

(SOUTHDIVNAVFACENGCOM) under the Navy Comprehensive Long-Term Environmental Action Navy

(CLEAN) Program, Contract Number N62467-94-D-0888, Contract Task Order (CTO) 0187.  The

purpose of this report is to describe the excavation and confirmation sampling activities conducted in

November and December 2001.  This report is a follow-on to the Pilot-Scale Soil/Sediment Treatability

Study Report (TtNUS, December 2001).  

1.2 HISTORY AND PROJECT BACKGROUND

Excavation and confirmation sampling activities were performed to remove approximately 0.6 acres of

dioxin-contaminated sediment located on an off-base property owned by Mr. H. A. Edwards (referred to

as the Edwards Property).  This property has been affected by the migration of dioxin-contaminated

sediment from Site 8 at NCBC Gulfport.   The Edwards Property occupies the furthest downstream area

of contamination from Site 8 that has been delineated above action levels.

Site 8 occupies approximately 30 acres in the north central section of NCBC Gulfport.  From 1968 to

1977, the site was used by the U.S. Air Force (USAF) for the storage of approximately 850,000 gallons of

Herbicide Orange (HO) in 55-gallon drums.  It was originally believed that only 12 acres of the site,

designated as Site 8A, had been used for HO storage, but two additional storage areas were later

identified, including 17-acre Site 8B and 1-acre Site 8C.  Figure 1-1 shows the location of Sites 8A, 8B,

and 8C.

The main chemical of concern at the Edwards Property is 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD),

which is a manufacturing impurity of the HO.  In this document, TCDD and the other dioxins and furans

found in HO will be collectively referred to as “dioxin.”

In 1977, the USAF disposed of the entire liquid HO inventory by high-temperature incineration at sea.

During 1987 and 1988, approximately 30,000 cubic yards (yd3) of dioxin-contaminated soil at Site 8 was

treated by high-temperature incineration and the resulting ash was stored on Site 8A.  This ash met the

dioxin delisting concentration criterion of 1.0 microgram per kilogram (µg/kg) set by the Mississippi

Department of Environmental Quality [(MDEQ), 1997] and was officially delisted in 1998.
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As a result of the spills and leaks that occurred during the years of HO storage, dioxin has migrated

through the system of on-base ditches to the off-base swampland located across 28th Street from

Outfall 3.  Due to dioxin’s high affinity for soil and lack of water solubility, dioxin migration has primarily

occurred through repeated erosion, transportation, and depositional cycles within the on-base drainage

ditch system to the off-base swampland.  Phase II pilot-scale treatability study activities involved the

excavation of dioxin-contaminated sediment within this off-base swampland area.  The area that was

excavated is located approximately 600 feet north of the intersection of 58th Avenue and 31st Street in

Gulfport, Mississippi (as shown on Figure 1-2).  

1.3 STUDY OBJECTIVES

While the general objective of Phase II pilot-scale activities was to remove dioxin-contaminated sediment

from the Edwards Property, specific objectives included:

• Performing site preparation activities to access the dioxin-contaminated sediment.

• Excavating the contaminated sediment from the Edwards Property.

• Transporting the excavated sediments to Site 8 at the NCBC Gulfport. 

• Surveying the extent of excavation.

• Performing verification sampling at the excavation area.

1.4 DOCUMENT ORGANIZATION

This report is organized into the following three sections.  

• Section 1.0 provides this brief introduction. 

• Section 2.0 describes the field activities and results.  

• Section 3.0 provides conclusions.
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2.0  FIELD ACTIVITIES AND SAMPLING RESULTS

The following sections discuss the excavation and confirmation sampling activities that were performed in

November and December 2001 to meet the objectives discussed in the Pilot-Scale Work Plan (TtNUS,

July 2001).  Appendix A contains photographs of the field activities.   

2.1 SITE PREPARATION

The portion of the Edwards Property identified for excavation is located in an off-base swampland area

north of the base (see Figure 2-1).  Initially, TtNUS personnel attempted to access the Edwards Property

during Phase I pilot-scale activities in July 2001 by constructing a temporary gravel haul road from a

59th Avenue right-of-way.  An existing gravel road was to be extended for this purpose.  During the

clearing and grubbing of the initial stretch of right-of-way, field personnel observed very soft ground

conditions and standing water.  An attempt to construct a haul road consisting of a woven geotextile

overlaid by a layer of gravel was not successful.  After heavy machinery made several passes along the

newly constructed road, large ruts were observed.  Upon consultation with the Navy, it was decided that

excavation of sediment from the Edwards Property would be postponed until a time when ground

conditions were expected to be drier.  In October 2001, an examination of site conditions by TtNUS

personnel indicated that water levels were much lower than those observed during the summer and a

decision was made to mobilize to the site in early November.  

On November 5, 2001, TtNUS personnel mobilized to the site to begin construction of a haul road.  The

haul road was constructed by extending 58th Avenue north approximately 450 feet to the southern branch

of Turkey Creek.  The haul road was then extended approximately 700 feet along the southern and

eastern edge of the contaminated sediment area (see Figure 2-1).  The haul road was constructed with a

base of cut timber and native soil was used to fill in the voids.  A surface layer of gravel/limestone was

then spread and compacted above the soil layer. 

2.2 EXCAVATION ACTIVITIES

2.2.1 Excavation Limits

The limits of excavation were determined based on the results of previous studies (Swamp Delineation

Reports, Phases I – V, ABB-ES, 1998 and 1999).  As determined in these studies, the primary transport

mechanism of dioxin-contaminated sediment in the swampland drainage channels are the high surface

water velocities associated with large storm events.  These storm events are responsible for the

downstream migration of dioxin-contaminated sediment; however, the deposition of these sediments is
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influenced by the elevation changes associated with three terraces identified along the drainage patterns.

Each terrace has unique depositional patterns, soil types, and vegetation.

Terrace 1 is located at the lowest elevation, or level, and forms the main channel.  The soil’s surface

consists mainly of organic rich silts and clays.  Soil becomes increasingly sandy below this surface layer.

This terrace supports very little understory vegetation due to frequent flooding and poor drainage.  This

terrace was identified to be the most likely to contain significant levels of dioxin contamination.

Terrace 2 forms a margin that surrounds the Terrace 1 main channel, but at elevations slightly higher

than Terrace 1.  The organic rich surface soil layer is thinner and contains some sand.  Terrace 2

supports more understory vegetation, which is the key to visually distinguish it from Terrace 1.  

Terrace 3 occurs along the highest elevations in the study area.  The soils are well-drained, dark brown,

fine to medium sands that support abundant understory vegetation.  These coarser grained soils were the

main distinguishing feature between Terrace 3 and Terrace 2. 

As determined in previous studies, these terraces are an important feature in the swampland because

they limit the horizontal deposition of dioxin-contaminated sediment.  Consequently, the boundary

between Terrace 2 and Terrace 3 was used to determine the extent of excavation at the Edwards

property.  Excavation limits are displayed in Figure 2-1.

2.2.2 Excavation Activities

Once the construction of the haul road was completed, the contaminated sediment adjacent to the road

was excavated with a track excavator and loaded into plastic lined 6 yd3 and 12 yd3 dump trucks.  The

average transport time for each truck’s round trip was approximately 45 minutes.  Overall, 1,287 yd3 of

unconsolidated material (approximately 1,030 yd3 of consolidated material) were excavated from the

Edwards Property.  The areal extent of excavation was surveyed by a state-licensed surveyor employed

by Land Surveying, Inc. of Gulfport, Mississippi.  Based on the survey, the limits of excavation were

determined to be 24,565 ft2 or 0.564 acre.  The average depth of excavation from this footprint was

approximately 1.13 feet.  Calculations of volumes of excavated sediments are provided in Appendix B.

2.2.3 Sediment Recovery Trap

To prevent recontamination of Edwards Property sediment, a sediment recovery trap (SRT) was installed

on the western (upstream) edge of the excavation limits.  The SRT consists of a series of 2 yd3 gabion

baskets filled with gravel and lined with geotextile filter fabric.  The location of the SRT is displayed in

Figure 2-2.  
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2.3 CONFIRMATION SAMPLING ACTIVITIES AND RESULTS

Verification sampling was performed at the Edwards Property in accordance with MDEQ

recommendations based on Michigan Department of Environmental Quality (DEQ) guidance (Michigan

DEQ, 1994).  Using the Michigan DEQ guidance, a grid spacing interval was calculated to be

approximately 23 feet and a corresponding grid was superimposed on the Edwards excavation area

resulting in the creation of 62 grid nodes (see Figure 2-2).  A random number generator was used to

choose 25 percent of the grid nodes (16 samples) for sampling.  A detailed rationale for the selection of

confirmation samples locations is presented in Appendix B.

Sixteen samples and two duplicate samples were collected from a 0 to 6-inch interval per the Pilot-Scale

Work Plan (TtNUS, 2001).  The sediment samples were collected using a stainless steel spoon, mixed in

a stainless steel bowl, and transferred to 8-oz sample jars for analysis.  Samples collected in the western

portion of the site consisted of either sand or sand with small amounts of organic matter.  Samples

collected in the eastern portion of the site consisted of either sand or a silty sand.  Decontamination of the

equipment between sampling locations consisted of an Alconox® wash and rinse, isopropyl alcohol rinse,

and de-ionized water rinse.  Chain of custody and sample log sheets for these samples are provided in

Appendix C.  

The samples were analyzed for TCDD and tetrachlorodibenzofuran (TCDF) isomers using United States

Environmental Protection Agency (U.S. EPA) SW-846 Method 8290.  Analytical results for the individual

isomers are provided in Appendix D.  Using these results, toxicity equivalent (TEQ) concentrations of

TCDD were calculated in accordance with the Interim Report on Data Methods for Assessment of TCDD

Risks (U.S. EPA, 1989).  TCDD TEQ ranged from 0.16 to 6.12 nanograms per kilogram (ng/kg).

Individual TEQ results are presented in Table 2-1 and displayed in Figure 2-2.  The derivation of these

values are provided in Appendix B.  

Lastly, statistical evaluation of these data was performed as outlined in the Michigan DEQ guidance.  As

shown in Appendix B, the 95 percent upper confidence limit (UCL) was calculated to be 4.07 ng/kg.
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3.0 CONCLUSIONS

The removal of dixoin-contaminated sediment from the Edwards Property was completed using the

delineation methods developed during several phases of investigation and confirmed through high-

resolution dioxin analysis.  

The distinction between Terrace 2 and Terrace 3 sediment was easily observable in the field and was

used to determine the horizontal limits of excavation.  The depth of excavation was determined by noting

the distinction between the dark organic rich sediment found in the upper 1 foot of the surficial soils and

the lighter and coarser grained sands found below the organic rich sediment.

To confirm the success of the removal, the 95 percent UCL for all post-removal sampling was calculated.

The resulting value of 4.07 ng/kg is below the MDEQ Tier 1 soil/sediment target risk goal concentration of

4.26 ng/kg for unrestricted residential use.  

Consequently, no further investigation or remedial action is recommended for the Edwards Property.

However, the SRT installed along the western property boundary will remain in place until remedial

actions upstream are completed.  
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APPENDIX A

PHOTOGRAPHS



1. The Haul Road Was Constructed With A Base Of Cut Timber

2. A Layer Of Native Soil Was Used To Fill In The Voids Between Timber



3. A Layer Of Gravel/Limestone Was Spread And Compacted Over The Soil Layer

4. Haul Road (Extension Of 58th Avenue Looking Toward The Southern Branch Of
Turkey Creek)



5. Haul Road (East/West Branch Parallel To Contaminated Sediment)

6. Sediment Excavation (Facing West)



7. Sediment Excavation (Facing East)

8. Sediment Recovery Trap Construction
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